Log Periodic array Antenna is one of the most important and commercially used antennas for T.V. reception. It is used in VHF and UHF bands. Although the analysis of this antenna is reported in literature, the data of self impedance & mutual impedance is not fully available. But, this data is useful for the optimal design of the antenna. In view of this the array above is considered and the analysis is carried out in the present work. The computed data for Self-Impedance as a function of lengths of elements and frequency and the Mutual Impedance as a function of spacings of elements is presented.
INTRODUCTION
Log Periodic antenna introduced by DuHamel and Isbell [1] is frequency independent antenna which has a structural geometry such that its impedance is periodic with logarithm of the frequency. Fig. 1 shows a schematic structure of a log periodic antenna.
Figure. 1 Log Periodic Antenna Array
The antenna was designed and introduced by DuHamel. The antenna consists of a metal strip whose edges are specified by the angle α/2. The length from the origin to any point on the structure is specified including a distance characteristic as [2] From equation (1) it can be seen that the values of θ are separated whenever the logarithm of the radial frequency ln(ω) = ln(2πf) differs by 2π/b. The performance the antenna is periodic as function of logarithm of frequency and hence the name is log-periodic.
The array of log-periodic antenna consists of a sequence of sideby-side parallel linear dipoles forming a coplanar array as shown in Figure 1 . The lengths, spacings and diameters increase logarithmically as defined by the geometric ratio τ. That is, [3] ,... 3 , 2 , 1 ,
The spacing factor σ is defined as In Yagi_Uda antenna only one element of the array is directly energized by the feed line, while others operate in parasitic mode whereas in log periodic antenna array all the elements are connected to the feed line. Two methods are used to connect feed line wherein in the first type the currents in the elements have same phase relationship as the terminal phases. This produces an endfire beam in the direction of longer elements. In the second method the feed is crisscrossed or transposed between the adjacent elements wherein a 180° phase is added to the terminal of each element. Since the phase between the adjacent closely placed short elements is almost in opposition, very little energy is radiated by them and their interference effects are negligible. But at the same time the longer and larger spaced elements radiate. The mechanical phase reversal between these elements produces a phase progression so that energy is radiated endfire in the direction of shorter elements. The lowest cutoff frequency occurs approximately when the longest element is λ/2. Once the length of longest element is known then the lengths of other elements can be calculated by the relation shown in (2) with the knowledge of τ. The values of τ and σ are obtained from Isbell curves. [4] . With σ the spacings and diameters are obtained with a given frequency band.
ANALYSIS OF ARRAY FOR SELF IMPEDANCE
The radiation characteristics of an antenna in the presence of a lossy ground depend substantially on the infinite ground conductivity and in homogeneity [5] [6] [7] . The problem was conventionally simplified on the basis of a Hertzian dipole with specified current moment for very low frequency range . But, for higher frequency a finite length antenna should be considered.
In the present analysis, the array is considered to be symmetric and the element half length is not greater than the limit of 5λ/8. The analysis is carried out by King and Wu's three term assumption for the current [8] [9] [10] . Thus, for a single centre-fed dipole in free space [11] [ ] In the above equations (4) and (5), V is the applied voltage, h is the distance along the dipole axis measured from the feeding point, l is the half-length of the dipole, a is the radius of dipole, β=2π/λ and the other symbols are as defined below [11] . 
The complex functions X X , X Y , X' X and X' Y in equations (4) and (5) are expressed as ) (
where
The other symbols in the above equations are as follows: [ ]
For a set of values for a and l all the functions shown above can be calculated. Thus from equations (4) and (5) In the equations from (4) through (28) the various symbols used are defined as follows. The generalized sine and cosine integrals are defined as: 
ANALYSIS OF ARRAY FOR MUTUAL IMPEDANCE

Figure. 2 Two non-identical element array
The open circuit mutual impedance between two parallel dipoles of half-lengths 1 l and 2 l spaced a distance s apart as shown in Figure. 
Substituting equations (35) into (34) and using (4) and (5) 
RESULTS
In order to validate the impedances, an array of LogPeriodic antenna is considered with Gain=9dB. The frequency range was selected as 54 MHz to 600 MHz From Isbell curves for 9 dB gain, τ=0.861 & σ=0.162. With this data obtained the lengths, spacings and diameters are evaluated. The number of dipole elements is taken as n=10. The numerical integrations of the generalized sine and cosine integrals and the impedances were computed using MATLAB. The impedances were computed for frequency of 54 MHz were plotted as shown in the figures [3] [4] [5] [6] that follow.
The variation of self impedances with lengths of elements for a fixed frequency of 54 MHz is shown in Figure 3 below.
Figure 3 Self Impedance for frequency=54 MHz
The variation of Mutual Impedances with spacings between elements is shown in Figure. Figure 5 illustrates the variation of Self Impedances with different frequencies.
Figure. 4. Variation of Mutual Impedance
The variation of absolute self impedance with logarithm of frequency for the first three elements is shown in Figure. 
CONCLUSIONS
The following conclusions are evident from results presented above.
Self Impedance
• The self impedance is purely dependent on frequency of operation • As it can be seen from results the self impedance for frequency of 54 MHz is increasing from smallest element to largest element but it may not be true for all frequencies.
• The variation of self impedance with frequency is periodic and hence the name Log-Periodic.
Mutual Impedance
• For a fixed operating frequency the absolute value of mutual impedance seems to decrease from smallest element to largest element, but it also depends on spacing of elements.
• For a fixed operating frequency the absolute value of mutual impedances depends on length and spacing of the elements between each element.
APPENDIX
The generalized sine and cosine integrals appearing in equations (6) to (28) are expressed as [9] 
The numerical integrations are carried out using MATLAB in all the analysis carried out for impedance calculations. 
